[Effect of chronic antihypertensive treatment on ischemia-induced lethal ventricular tachyarrhythmias and electrophysiological property in hypertrophied rat hearts].
The purpose of the study is to test the hypothesis that regression of left ventricular hypertrophy (LVH) prevents sudden cardiac death caused by lethal ventricular tachyarrhythmias during acute ischemia. Hearts from spontaneously hypertensive rats (SHR) were used as a model of hypertensive LVH and those from Wistar-Kyoto rats (WKY) were served as normotensive hearts. SHRs were divided into 3 groups, as follows: 1) SHRs with no treatment (SHR), 2) SHRs treated with captopril (SHR-C), 3) SHRs treated with hydralazine (SHR-H). The antihypertensive agents were given for 6 weeks, from 12 to 18 weeks of age. Experiments were performed at 18 weeks of age. Although blood pressure in SHR-C and SHR-H was equally lowered to normal level, only SHR-C showed regression of LVH. Lethal ventricular tachyarrhythmias induced during 30 minutes after ligation of the left coronary artery were studied in the 4 groups (WKY, SHR, SHR-C and SHR-H). The incidence of sustained ventricular tachycardia (VT) and ventricular fibrillation (Vf) was significantly higher in SHR with LVH than in WKY. Treatment with captopril significantly reduced the incidence of VT/Vf although hydralazine failed to reduce the incidence. The electrophysiological study using conventional microelectrode techniques revealed that in SHR and SHR-H with LVH, action potential duration (APD) mas much more prolonged than in WKY while resting potential, action potential amplitude and maximum upstroke velocity of depolarization did not change significantly. The APDs in SHR and SHR-H with LVH shortened to a greater extent during simulated ischemia, while in SHR-C with regressed LVH APD shortened only a little similar to that in WKY. These results suggest that hypertrophied hearts have a greater susceptibility to lethal ventricular tachyarrhythmias during acute ischemia because of greater APDs dispersion between the normal and ischemic zone. The reduction of electrical inhomogeneity in regressed hypertrophied hearts may prevent sudden cardiac death caused by lethal ventricular tachyarrhythmias.